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pathogenetic mechanisms are geneti¬
cally determined and environmentally
patterned. In retinal cell biology, evi¬
dence is accumulating for genetic de¬
pendence of major components in pho¬
toreceptor renewal, metabolism, and
function." Given the strong latitude
dependence of SAD incidence and the
rapid reversibility of symptoms by
traveling south or by light therapy, the
syndrome must be understood as
strongly environmentally dependent
and not as the inevitable consequence
of a genetic defect. A genetic analysis
of SAD, therefore, might appropri¬
ately focus on these photoreceptor
renewal factors in contrast to a gene
for depression per se.
How does light therapy provide its
fast corrective influence? We postulate
that, first, photoreceptor synthetic ac¬
tivity surpasses degradation4 after re¬
peated exposure to bright light and,
second, that subsensitive visual cells
do not respond with light-elicited disk
shedding (as is the case for other
species).5 Therefore, photoreceptor
outer segments would elongate and
increase visual pigment. Although the
existence of effect of light stimulation
on the outer segment disk assembly
rate in mammals is controversial, such
effects have been shown in the am¬
phibian.10 In addition, light stimula¬
tion of inner segment metabolism has
been demonstrated in several spe¬
cies.11 We would thus interpret the
therapeutic action of light2 to be me¬
diated by a parametric effect of light
in stimulating retinal synthetic activ¬
ity and normalizing light sensitivity(and, as a consequence, triggering
central nervous system mechanisms).
Since the postulated metabolic
changes are not vision related, far
longer exposure times are required
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Do Winter Depressives Experience
Summer Nights in Winter?
To the Editor.\p=m-\Thediscovery of the
antidepressive effects of light1 in sea-
sonal affective disorder, winter type,2
has inspired explanations of pathogene-
sis of and therapy for this disorder in
terms ofcircadian (dys)regulations. The
original hypothesis of day length being
the crucial variable was rapidly re-jected.3 Subsequently, circadian phase4
and the daily total number of photons
received by the patient3 were proposed
as relevant factors. Unfortunately, nei-
ther of these proposals appeared to be
compatible with all experimental data.
In the present study, aspects of the pre-
vious hypotheses are put together into a
new hypothesis, the outlines of which
will be discussed.
The Circadian Pacemaker.\p=m-\Func-
tions of the circadian pacemaker are
twofold. Apart from regulating the tim-
ing of processes within the circadian
range, the pacemaker controls the an-
nual timing ofcertain behaviors. To sur-
vive, many species must migrate, molt,
hoard food, hibernate, and reproduce at
sharply defined intervals in the year.
Whereas the extreme precision of the
circadian pacemaker is highly needed
for accurate estimation of the time of
year, circadian processes do not seem to
need this accuracy. Perhaps the prima¬
ry function of the circadian pacemaker is
to measure annual time, while the pres¬
ence of such an accurate timing device is
merely convenient to secondarily regu¬
late circadian processes. If so, circadian
dysregulations should be considered in
their annual context.
lb measure day length adequately
the pacemaker must sharply discrimi¬
nate between light and darkness. Moon¬
light at night and weather conditions
during the day must not interfere.
Hence, the threshold for discriminating
light and darkness in humans must be
somewhere between 10 and 500 lux. If
the pacemaker is not to be misled by the
application of artificial light, the thresh¬
old should even surpass about 100 lux.
Are Winter Depressives Supersensi¬
tive to Light?—There are some indica¬
tions of increased sensitivity to light in
winter depressives, both on the level of
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melatonin reactions to light.6 Although
these indications need further empirical
confirmation, it is tempting to speculate
on their consequences. As is schemati¬
cally explained in the Figure, there are
important consequences given in¬
creased pacemaker sensitivity to light.
Whereas artificial room light is below
the detection level of the normal pace¬
maker, the supersensitive pacemaker
does detect it. Consequently, darkness
is detected at a much later time, leading
to a circadian phase delay of the pace¬
maker. This is consistent with the data.4
Furthermore, the pacemaker will signal
a long summer day instead of a short
winter day. The resulting discrepancies
between internal milieu and external
circumstances may provide the condi¬
tion for the development of winter
depression.
Light Therapy.—The application of
bright light is an effective treatment of
winter depression.7 What does light do
to the visual system and the circadianpacemaker? Changes in light intensity
lead to adaptation, both on a short-term
basis and in the long run.8 Adaptation to
bright light is achieved by reducing
light sensitivity. Eventual supersensi¬
tivity to light in winter depressives will
therefore partially or totally be normal¬
ized by bright-light treatment. As a con¬
sequence, the pacemaker will no longer
detect artificial room light, and winter
days will be signaled instead ofsummer
days.
Slight differences have been reported
for the effectiveness of light treatment
as a function of the time of application,
with morning light being somewhat
more effective than evening light.7
Within the context of the present hy¬
pothesis, these differences may be ex¬
plained in two ways. First, differences
in response may result from differences
in visual sensitivity as a function of the
time of day: the dark-adapted eye in the
morning is more sensitive to light than
the light-adapted eye in the evening.
Second, it must be noted that evening
light coincides with the interval of pre¬
ferred darkness, thereby extending day
length and reducing the effect.
Comment.—The present hypothesis
attributes a major role to the seasonal
function of the pacemaker in the patho-
genesis and cure of winter depression.
It is suggested that supersensitivity to
light makes the pacemaker detect sum¬
mer days in winter. Bright light might
be therapeutic because it lowers light
sensitivity and consequently normal¬
izes pacemaker output. In this way, the
present hypothesis integrates the origi¬
nal day length hypothesis1 and the earli¬
er proposed photon-catch hypothesis.3
The circadian phase position of the pace¬
maker is not relevant to the present
hypothesis, but the observed circadian
phase shifts underlying the phase shift
hypothesis4 are fully compatiblewith in¬
creased pacemaker sensitivity to light.






1. Lewy AJ, Kern HE, Rosenthal NE, Wehr TA.
Bright artificial light treatment of a manic-depres-
sive patient with a seasonal mood cycle. Am J Psy-
chiatry. 1982;139:1496-1498.
2. Rosenthal NE, Sack DA, Gillin JC, Lewy AJ,
Goodwin FK, Davenport Y, Mueller PS, Newsome
DA, Wehr TA. Seasonal affective disorder: a de-
scription of the syndrome and preliminary findings
with light therapy. Arch Gen Psychiatry. 1984;
41:72-80.
3. Wehr TA, Jacobsen FM, Sack DA, Arendt J,
Tamarkin L, Rosenthal NE. Phototherapy of sea-
sonal affective disorder: time of day and suppres-
sion of melatonin are not critical for antidepressant
effect. ArchGen Psychiatry. 1986;43;870-875.
4. Lewy AJ, Sack RL, Singer CM, White DM.
The phase shift hypothesis for bright light's thera-
peutic action: theoretical considerations and ex-
perimental evidence. Psychopharmacol Bull.
1988:23;349-353.
5. Oren DA, Joseph-Vanderpool JR, Rosenthal
NE. Supersensitivity of SAD patients to dim light.
In: Program and abstracts of the annual meeting of
Society for Light Treatment and Biological
Rhythms; June 21,1989; Bethesda, Md. Abstract 7.
6. Gaddy JR, Stewart KT, Byrne B, Doghramji
K, Waldfogel S, MarkoffJ, Rollag M, Brainard GC.
In: Program and abstracts of the annual meeting of
Society for Light Treatment and Biological
Rhythms; June 21,1989; Bethesda, Md. Abstract 8.
7. Terman M, Terman JS, Quitkin FM, McGrath
PJ, Stewart JW, Rafferty B. Light therapy for sea-
sonal affective disorder: a review ofefficacy. Neuro-
psychopharmacology. 1989;2:1-22.
8. Penn JS, Williams TP. Photostasis: regulation
of daily photon-catch by rat retinas in response to
various cyclic illuminancies. Exp Eye Res. 1986;
43;915-928.
Sleep Architecture in Eating
Disorders
To the Editor.\p=m-\Ina recent report in
the Archives Berger et al1 indicated
that there is a contradiction between
their findings and an earlier report
from our group. In fact, we believe
that in all major respects the data by
Berger et al are consistent with the
conclusions we reached.
As noted by Berger et al, their
report on the induction of rapid eye
movement (REM) sleep by the cholin-
ergic agonist RS-86 contains data rel-
evant not only to depressive illness,
but also to eating disorders. In the
last several years it has been sug-
gested that patients with anorexia
nervosa and bulimia have a predispo-
sition to major depressive illness. In
their study, Berger et al found that,
compared with controls, 12 patients
with eating disorders (6 with anorexia
nervosa, 6 with bulimia) did not ex-
hibit the more rapid induction of REM
sleep observed in patients with major
depressive illness. They concluded
that "the results do not support the
assumption of a close biological asso¬
ciation between eating disorders and
primary depressive disorders at the
level of sleep EEG [electroencephalo¬
graphic] patterns."
In our earlier report,2 we reported
on EEG monitored sleep in 8 women
with anorexia nervosa and 14 women
with bulimia. We reached a virtually
identical conclusion: "Most patients
with anorexia nervosa and bulimia do
not exhibit the type of sleep distur¬
bances characteristic of patients with
major depressive illness."
In our study of 22 patients, we found
that a few individuals with current
depression had short REM latencies.
Therefore, while we concluded that
the majority of patients with eating
disorders do not exhibit the EEG sleep
abnormalities typically seen in major
depressive illness, we left open the
possibility that a subgroup of patients,
particularly those who were also de¬
pressed, might do so. Among their 12
patients, Berger et al did not observe
sleep abnormalities in those with con¬
current depression. This appears to
be the only "contradiction" between
the two studies, and, in our view, it is
a very minor one.
In short, we commend Berger et al
for an interesting and important study.
We feel that their conclusions concern¬
ing patients with eating disorders are,
in all major ways, a confirmation and
extension, not a contradiction, of our
previous work.
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